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spotted depressional, etc) have been established. Division of the area into
soil regions, drawings of soil profiles and complexes, and analytical data
on soils complement the map.
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SOILS MAP OF THE ARCTIC

Mos cow POCHVY MI RA ( Soils of the World ) ,  in P.ussian, Transac-
tions of the Tenth International Congress of Soil science,
Vol 8, l97Li., pp 141.-L~.9

~Article by Ye. N. Ivanova , V. D. Vasil ’yevskaya, . V. Ignat-
onko, N. A .~Karavayev s, :. T. Liverovskaya, . S. rikhaylov,
Ye. M . Naumov, V. 0. Targul ’yan and V. M. Fridland , Soils In-
stitute imeni. V. V. Dokuchayev, Institute of Geography, USSR
Academy of Sciences, Moscow State University, Institute of Ag—
rochemistry and Soil Science USSR Academy of Sciences, and In—
stitute of Biological Problems of the North, Far Eastern Sci-
entific Center USSR Academy of Sciences]

[Text] The soils ma~ of the Arctic includes thà arctic andtundra regions of the northern hemisphere snd adjacent parts
of the taiga zone. The map legend includes 20 categories of
soils and 26 categories of soil complexes. The soil legend
takes in the following morphogenetic groups.

~~• 
A group of gleyey undifferentiated soils which are clayey

loain-clayey or stratified in mechanical compos~t~.on with over-moistened , gleyized profiles of the type A0(A1)-B ( G ) _ C ~ and
a permafrost water-impermeable layer, whLch includes: 1J tun-
dra humus gleyized and gleyey, tundra typical gleyey (with a
thin underlying layer ) , tundra hurnus-gle~ey and gleylzed, tun-dra peaty and peaty-gleyey (swamp-tundra ..; 2) gleyey-oerma-
frost-taiga and taiCa gleyey undifferentiated soils.

II. c~roup of nong].eyized nonpodzolized and podzolized soils(“subbrowns” in the Targu].’yan classification ’s with soils
F light in mechanics]. composition and a well-drained profile of

the type AO (AI)-Bh hf-C which includes: 1) tundra illuvial-
humus (with separahon into iliuvial with little hui~us , ii-
luvial with humus and illuvial with much humus); 2) taiga
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and scrub illuvial-humus (dry peaty); 3) taiga acidic nonpod-
zolized; L~) tundra illuvial-humus podzolized (with presence of
lightened and I].luvial horizons).

III. Group of nongleyized soils with a slightly leached calcar-
eous or saline profile of extremely cold , cryoarid and semi-
arid regions (high Arctic and northern part of central Ya~u-tia), including: i) arctic desert soils , neutral and slightly
leached, with salts and carbonates; 2) arctic humus soils (neu-
tral-slightly acidic); 3) taiga straw-colored (slightly unsat-
urated); Li. ) taiga-steppe (illuvial-calcareous).

IV. Group of gleyey differentiated and podzolized soils , in-
cluding: 1) tundra and taiga gleyey and g].eyized differentiat-
ed (wi~hout a lightened horizon, but with efflu.x of silt andR203); 2) tundra gleyey oodzolized (presenc e of discontinuous
lightened AOA2, A1A 2, A2B is combined with the efflux of silt
and R203. 

-

V. Group of podzolic clayey loam-clayey soils with impeded
drainage of the profile, Including: 1) gleyey-podzolic soils
(with gleyey A2 and Ba ) ;  2) pod zolic-gleyey or swampy-podzolic
(with gleyey characteristics of the entire or the greater part
of the profile); 3) podzolic (without gleyey characteristics ,
but with evidence of seasonal reduction processes).

VI. Group of tiluvial-humus pod:ols with well-drained nongley-
ey profile (with their subdivision into those with little hu-
mus , humus and much humus). Also di~crim~nated are pod:ols ofthe illuvial-humus gleyized and gleyey types on light rocks
with additional moistening.

VIE. Group of swamp soils, including: 1) swampy (peaty- , boggy-,
and stlty-gleyey lowland types); 2) high moors .

VIII. Group of cryogenic and corros ion soils , £~icluding: 1)soils in spots without vegetation; 2) dry peaty soils of
hummocks; 3) soils of huxt~iocky peat bogs ; Li. ) jointed peaty
soIl s; ~ ) soils of baydzb.erakhi landscapes (hillocks remaining
after deglaciationiT 

— —

:X. Alluvial and marsh sotis.

X. Group of soil and rock cate.;ories (for rocky and sandy
areas ) , including: 3.) outcrops of dense roc~ca , prirr.itive-humus-gravelly soils; 2) primitive soIls on unconsolidated rocks.

A general characteristic of the soil cover 01’ the Arctic is
its complexity, associated with manifestation of permafrost

L



processes , thermokarst , solifluction, heaving, snow and wind
erosion, n~val effects , etc. The soil cover consists of com-binations of geometrically different complexes having a def-
inite association with fad es, zones and aub zones.

The complex structure of the soil cover in the Arctic is re-
flected in the map legend in two special sections: soil com-
plexes (microcombinations) and soil combinations and mosaics
(znesocomb inations). It was possible to define 26 complexes
of soils which were combined into seven groups : jointed-nano-
polygonal, sporadically jointed-spotty (with outflows along
the joints), sporadically sootty (heaving s ’

~ heav~d-huxnmocked,macroblock and macrob].ock nanohummocked and nanopolygonal,
solifluction linear and spotty, polygonal-ridged, rocky-poly-
gonal. The most diverse are the jointed-nanopolygona]. (six
groups) and heaved-hummocked (seven groups) complexes.

The mesocombinations are combtrie.d into twelve genetic-geo-
metrical forms (linear-dendritt3 erosional, rounded-spotty
swell and swale, banded—lenticular, floodplain-delta , and
others). The first part of the name characterizes the geomet-
rica]. peculiarities of the mesocombination and the second - —

the causes of their appearance.

The following cartographic system for representing the soil
cover was adopted:

1. Genetic-geometrical form of mesocombinations, reflected
in the index by- a ~oman nu r~eral which is placed at the be-ginning of the index.

2. The index for composition of the soil cover includes di -

ital indices (for homogeneous components of the soil cover
and digital indices (for the complexes). These indices are
arranged in sequence from the more commonly occurring compon-
ents to the less commonly occurring. If the components form
a combination, they are combined with a “+“ sign, or if they
form a mosaic -- with an “x” symbol.
3. A defined area is given the color of the predominant so~1.If there is predominanc e of a soil forming continuous areas ,
the color is made uniform; ii a complex oiays the leading
role, the area is covered with a colored screen whose form
characterizes the group of the complex, whereas the color
characterizes the soil predominating in the key complex.

The mechanical composition of the soils is re~rasented byblack shading.
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:4ountainoua areas are designated us ing a light—colored ob-
lique shading.

As an example we will decode the following complex index:
IL-~+l9+38 -- rounded-spotty awell-and-swa].e combination(number III and the symbols “+“ between components ), con-
sisting of jointed-nanopolygonal complexes of tundra humus
gleyey soils, spots and jointed-peaty soils (number 5) ,
jointed-nanopolygona]. complexes of tund ra boggy- and peaty-
gleyey ( swamp-tundra ) and jointed-peaty (number 19) and horio-
geneous areas of swampy low-place soils (index 38) .

The area of the Arctic with respect to the nature of the soil
cover is divided into four zones: arctic desert, arctic , tun-
dra and taiga. The desert-arctic and arctic zones are inter-
nally relatively homogeneous with respect to bioclimatic con-
ditions. The differences in the so~.]. cover within the zone s
are associated with lithological-geomorphological conditions .
Jointed—nanopolygonal complexes are widespread : first, where
there is widespread occurrence of calcareous and saline soils
one can observe arctic desert , arctic humus and swampy arc-
tic nongleyized soils, second , there are those where one can
observe arctic humus soils, saline soils, and swampy arctic
nongleyized and gleyey soils. The tundra zone with respect
to the nature of the soil cover is divided into three sub-
zones (arctic, typical and southern ) and the following fa-
d e s , differing with respect to climate , ltthological-geo-
morphological conditions and history of development of the
territory : I Oceanic - nonoerinafrost - Scand inavia , ~Co1aPeninsula (mountains-plains , sandy-gravelly-i ; rI. Temperate
- continental permafrost - northern European USSR (plains
sandy-clayey loam) and Western Siberia (plains stratified-
clayey loam-sandy) .  11 and IV. Continental permafrost -

Middle and Eastern Siberia (mountains-plains gravelly-clay-
ey loam), Northern Canada (plains gravelly-sandy). V. Ocean-
ic permafrost - Chukotka and Yukoti territories (mountains-
plains gravelly-clayey loam).

The soil cover of the arctic tund ra is represented by joint-
ed-nanooo].ygonal complexes on the watersheds and oolygonal-
ridged complexes in relief depressions . Facies variability
is expressed in two modifications of the composition of com-
plexes on clayey loa m roc~cs: moist  f ad es -- tundra gleyey
humus, spotty and jo~nted-peaty soils; continental facies -

tundra gleyey humus , spotty soils and jointed-peaty soils.
On light rocks one can observe a predominant formation of
complexes of tundra i].luvial-hurnus soils and spotty soils.

14. 
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The soil cover of the remaining tundra subzones and wooded
tundra have distinct subzonal and fad es characteristics.
In facies I and II on the watersheds in all the subzones
and on all the rocks there is a predominance of heaved-hum-
mocked complexes.

In facies I only the southern tundra has developed: one can
observe heaved-hummocked complexes of tundra gleyey differ-
entiated soils and spotty soils , and on light rocks -- com-
plexes of tundra illuvial-humus oodzolized soils and spotty
soils.

Fad es II. Two types of complexes have developed: on clayey
loam rocks -- tundra gleycy soils , spotty soils and dry
peaty soils of hummocks, on light rocks -- tundra Illuvial-
humus and dry peaty soils of hummocks. From north to south
the composition of the complexes changes: the first serIes
contains -- typical gleyey tund ra soils, gleyey differen-
tiated tundra soils, tundra gleylzed podzouized soIls; the
second series includes tundra illuvial-humus soils, tundra
illuvial-hurnus podzolized soils and podzols.

In relief depressions of all subzories one can observe the de-
velopznent of complexes of hummocky , flat-toppe~ hummocky andr’tdged swamps permanently wet due to the outflow of ground
water. Western siberIa 13 transitional to continental facies :
in it one observes not only tundra gleyey soils, but also
tundra gleyey humus soils ; in addition to heaved-huminocked
soils there is widespread occurrence of sporadically spotty
and hummocked-heaved complexes , polygonal-ridged swamps are
encountered in the more southerly subzones.

Facies III and :v. On the watersheds on all rocks there is
a predominance of jointed-nanopolygonal complexes of tundra
g].eyey humus and tundra gleyey humus soils , tundra illuvial-
low humus , jointed peaty soils and spotty soils . In relief
depressions one finds polygonal—ridged swamp complexes.

Fad es V. On the watersheds on c].ayey loam rocks one finds
sooradically jointed-spotty complexes of peaty-gleyey soils
and spotty soils, and in relief depressions -- ~olygonal-ridged complexes. These two structures do not change in com-
position up to the northern taiga. On gravelly-claye~ loam
rocks there are heaved-hurimocked complexes of tundra gleyey
oodzolized and differentiated soils and spotty soils. On
light rocks there are sporadically spotty complexes of tun-
dra illuvial-humus soils and spotty soIls . The composItion
of the comoonents of the latter two complexes chances from
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north to south:  on gravelly-clayey loam rocks -- tundra
gleyey different ia ted soils, tundra gleyey podzolized soils;
on light rocks -- t undra illuvia]. soils with much humus , tun-
dra i].luvial-huinus podzollzed soIls, podzols of the Illuvial
type with muc h humus .

In the talga zone in the moist facies the soil cover changes
sha rply -- it becomes noncomplex (wi th  the exception of
swamps ) and is represented by combinations : on clayey loam
rocks - - gleyey podzolic and podzolic gleyey , on light rocks
-- podzols and gleyized and gleyey podzols. In the continen-
tal fad es of the taiga on olayey loam rocks there is a pre-
dominance of jointed-nanopolygona]. complexes of gleye~-per-mafrost-taiga and jointed—peaty soils; on light rocks --
homogeneous areas of taiga ac id ic nonnod~olized soils . Indepressions there are comolexes of swamp upland and lowland
soIls ,

In each of the fad es the structure of the mesocombinations
is determined by lithologlcal-geomorphological condItions .

Structures of the vertical zonat lon of the Arct ic  are deter-
mined by the latitudInal position of the mountainous country,
llthological-geomorphologicel conditions , slope exposure.
The vertical structures are simplest In the extreme northern
territories of the Arctic and become complicated toward the
south.

$umtnary

A soIls map of the Arct ic  has been compiled ( includ ing the
arctic and tund ra regions of the northern hemisphere and
the adjacent parts of the taiga zone ) at a scale of one-to-
ten million. The map shows the predominant soils and shows
their zona]. and fad es characteristics and the structure of
the sot]. cover. The component composition of the soil cover
and microcombinations (soil complexes and nanocomplexes)
are determined or imarily by b locl imat ic  conditions , It is
possible to discriminate seven genetic-geometric forms of
tnicrocombinatloas (jointed-nanooolygona l, heaved—hummocked ,
and othe r s) ,  The mesostr’ucture of the soil cover (com bina-
tions and mosaics~ Is determined primarily by the litholog-
ical-geomorohological characteristics of the territory. :t
was possible to define 114. genetic-geometrIc forms of meso-
s t ruc tures  (linear-dendritic erosional , rounded-spotty de-
pression structures , etc.),

6 



The map content is s upplemented and expanded by re~ ionaliza-tion, by diagrams of soil profiles and complexes and an an-alytIcal description of the soils .
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